Abstract-Under
I. INTRODUCTION
The new tertiary board market is originally to provide an off-exchange trading platform for shares in companies which are circulated in the main market. The assignments are handled by brokerages. In January 2006, two technology companies Riel Beijing century technology co., LTD and Beijing zhongke software co., LTD in Zhongguancun Science Park entered the third board market, other high-tech enterprises in the park followed. The companies with non-public shares in third board market first appeared. It is fundamentally different with the original one. In order to distinguish, the new market is known as "new tertiary board" in the industry [1] . "New tertiary board" market refers to financing market of unlisted enterprises in the science and technology industrial park. It serves enterprises in national high-tech zone and focus on enterprises of "high tech" and "innovative" [2] . China Securities Regulatory Commission classified " new tertiary board" as one of the priorities for the whole year in 2011.It issued many times in order to promote the further development of the market. In January 2013, "National small and medium-sized enterprise stock transfer system co., LTD." was formally established, along with business rules trying out. In December, the State Council issued "Decision on issues related to the share transfer system of small and medium sized enterprises in China ", it set clear established rules about plate transformation mechanism. With the number of listed companies in the new tertiary board rise, the market took on an air of prosperity. It is widely distributed in most kinds of industries, not just limited to the high-tech enterprises. Market transactions are exceptionally prosperous.
New tertiary board market is the innovation of China's capital market on a world scale; it is only eight years since its emergence. It emphasizes more on companies' growth and innovation. So establishing early warning analysis on financial status which determine its growth appears to be very important. There are many research literatures about new tertiary board at present, mainly focus on market positioning, the legal system, development patterns, financing system or so, not too much on its growth especially on its early warning analysis of financial status [3] . Therefore, making financial warning analysis of listed companies is of great practical significance. Research on financial early warning model at home and abroad has been very mature. It can be classified as single variable model, multiple variable models, conditioning probability analysis model and artificial nerve network analysis model by its complexity [4] . Some early warning models are widely used so far, including the model based on principal component analysis and logistic regression [5] , the model based on multiple discriminant analysis and neural network technology [6] , and the model based on BP neural network [7] , etc. These models have their own advantages and disadvantages. Considering the applicability and operability, this paper used the factor analysis to reduce the dimensions of financial indicators. Then use the factor score as explanatory variables to set up Logistic model for early warning analysis and prediction.
II. THE INTRODUCTION OF MODEL AND METHOD

A. Factor analysis
Factor analysis is a multivariate statistical analysis method. It starts from (kicks off with) the internal dependencies of the correlation matrix of the indicators. Then summarize some variables with intricate relationship into fewer comprehensive factors. Its basic idea is to group variables with high degree of correlation in a group. Each group of variable represents a basic structure -common factor. Variables in different groups have low or no correlation. That is, factor analysis can obtain a series of relatively independent new variable group in term of linear combination of the original signals. Although the number of variables that have been reassembled is less than original variables, it contains the bulk of the information.
The basic idea of factor analysis modeling is: suppose the number of the sample is n, each sample has p observed variable. For the comparison among p variable, we standardized data firstly, which makes the mean of the standardized data (of each variable) is equal to 0, and the standard deviation is 1.The mean of standardized vector which is composed of p variable is 0. Covariance matrix is equal to the correlation coefficient matrix. So the form of factor model is as follows.
Among them, "x" stands for p-dimensional observation vectors. A is the factor load matrix. F is common factor.  is special factor. Factor analysis is a way of dimension reduction,so m is usually less than P. Elements in A are called the factor loading .The bigger the absolute value of the element is, the more the relevance of element in F are. Estimation of matrix A mainly used the principal component analysis to decompose. The main idea is to calculate eigenvalues from the covariance matrix of X decomposition, and to orthogonalize feature vectors. The square root of each eigenvalue multiply by their orthogonalization eigenvectors. Such matrix is called a factor load matrix. The average vector of F is 0. Covariance matrix is an identity matrix. That is, each component is independent to each other. In addition, assume that the mean vector of ε is 0.Covariance matrix is a diagonal matrix. F and covariance matrix are also independent.
Generally the process of factor analysis is: First, standardize the original data. The goal is to eliminate the dimension influence between variables. This makes the possibility of comparative between them. Second, factorize the relevant data. Extracting the common factor which is bigger than the threshold set before. Third, calculate each factor score according to the factor score matrix. It is also the score of composite indicator. Each factor is a linear combination of the different original data.
B. Logistic regression model
Logistic regression is one of the generalized linear regression models. It is often used in data mining, disease diagnosis, and economic forecasting, etc. The curve shows an S or S nonlinear form. Usually, the dependent variable of the Logistic regression is classified variable (Also can be in a form of numerical probability value), the independent variables of the Logistic regression are at least one numerical variables. There are multiple forms of Logistic regression. It can be divided into binary Logistic regression and multivariate Logistic regression according to the morphology of the dependent variable. The difference between them is that the former dependent variable is dichotomous, the latter is multiclassification variable. This article use the method based on the binary Logistic regression model to evaluate listed companies' profit in the new tertiary board.
A hypothesis of data distribution characters is needed before establishing a binary Logistic regression. First, the dependent variable must be dichotomous (equal to zero or equal to 1), or be a probability value (between 0 and 1). Second, the dependent variable and residual are both obedient to the binomial distribution. So when we analyze the date, estimation method is not to obtain the parameter by the least square method like regression model. It is to solve the equation estimation problems by maximum likelihood estimation. Third, logit transformation of the independent variable and dependent variable is a linear or linearized relationship. Forth, each observed object is independent. Its general form is as follows:
Its equivalent form is as follows:
In the binary Logistic regression, the dependent variable is generally stored by 0-1 variables. In actual forecasting, the prediction of dependent variable is between 0 and 1.We usually set a threshold value, the predicted value greater than the threshold value is set to 1 and less than the threshold value is set to 0. In this study we take 0.5 as the threshold of probability, and using maximum likelihood method to estimate model parameters. Then put the financial indicators data into the regression equation. If the predicted value is greater than 0.5, this sample is judged to be a company of financial crisis, else it's a normal company.
The basic idea for setting up Logistic model in this paper is as follows. First, we take the four score which get from the financial indicators of listed companies in 2013 according to the factor analysis method as the independent variable. Net profit (greater than 0 is 0, less than 0 is 1) were regressed. The method of parameter estimation is the maximum likelihood estimation; second, evaluate the parameter estimation; third, using Logistic regression model to predict the net profits of 
A. Financial index selection and statistical description
This article selects index which reflect debt-paying ability, including current ratio, quick ratio, cash ratio, asset-liability ratio, equity ratio, interest coverage. And select index which reflect operational capacity, including accounts receivable turnover, inventory turnover, total asset turnover, operating cash/gross revenue. And select index which reflect profitability, including return on equity, earnings per share, return on total assets, net profit margin on sales. And select index which reflect growth capability, including the rate of growth of gross operating income, net profit growth [9] . Corporate profit is target variable. Select 6175 samples of 2013 and 2014 which from the Wind database. Index connotation is as follows. Descriptive statistics of financial data was performed by SPSS 20.0. In terms of the average, other index of the same varieties changes identically besides and . In terms of standard deviation, we find that volatility of 2014 is bigger than 2013. This indicates its instability. In terms of deviation degree, most indicators show right skewed. Compared with the financial data of two years, the skewness of , and X have changed from left to right. In terms of kurtosis, the financial data of two years has little difference. The data distribution pattern has an obvious peak and fat tails . The financial data description of listed companies in the new tertiary board in 2014 is shown in the following table III. 
B. Analysis of the index factor
We use factor analysis to analyze the financial index of 2013 after normalization. Figure I shows that scree plot has leveled off after the fourth common factor. They covered most of the information which can describe the company's financial situation. And there is no information overlap between them. So four common factors were extracted. On the basis of rotating factor score matrix shown in table IV, and accounting the score of four factors of 2013. We observed weight coefficient of each factor, it can be found that some of the original data of factor weights are big. Through sorting, we can obtain corresponding dimension indicators of each factor. The first factor includes current ratio, quick ratio, cash ratio, asset-liability ratio, equity ratio, interest coverage. It was named solvency factor. The second factor includes accounts receivable turnover, inventory turnover, total asset turnover, operating cash/gross revenue. It was named workability factor. The third factor includes return on equity, earnings per share, return on total assets, and net profit margin on sales. It was named profitability factor. The forth factor includes the rate of growth of gross operating income, net profit growth. It was named growth ability factor. Cox -Snell R square is 0.6325, it showed that the model constructed possesses has better description ability for the profitability of listed companies in the new three boards. Estimated coefficient of debt-paying ability in four factors is not significant, it indicates that the prediction of a company's profitability is weak. The estimated coefficient of operation ability and growth ability is negative. It showed that the operation ability, growth ability are negative correlation with the company's profitability. Estimated coefficient of profitability is positive. It showed that profitability is the positive factor that affects whether a listed company profits in the new tertiary board. Equation expression can be got from the table above. F1-F4 are solvency factor, workability factor, profitability factor, growth ability factor. ln 2.21 0.057 * 1 5.14 * 2 1.995 * 3 2.331 * 4 1
D. The results and analysis of the prediction of model
The main method to describe the effectiveness of a model is to analyze its predictive ability. This article put all the financial indicators of listed companies in new tertiary board in 2013 as the training data set to establish the Logistic regression model. The prediction test was made which showed the correctness of the model using the financial data of 2013, as it showed in table VI. 
IV. CONCLUSION
The financial early warning analysis can help listed companies to find the deficiencies in their managements and the problems existing in the operation. Companies can adjust business strategy in time so that they can make their companies develop continuously and healthily. It is also convenient for state operator to make control and management. They can devise new strategies to promote the orderly operation of the security market [10] . In addition, immediate analysis of the present business status may help the enterprises adjust their investment strategy. Investors shall find legal, effective invest channels. This can protect the legal rights of the creditor.
